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Abstract. We present a compilation of the planet candidates currently known from direct imaging. 
We have gathered available data from the literature and derive the luminosity of all candidates in a 
homogeneous way using a bolometric correction, the distances and the K band magnitudes of the 
objects. In a final step we find the masses of the candidates from a comparison of the luminosity or, 
if not available, an absolute brightness and several well known hot-start evolutionary models. 
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INTRODUCTION 

Searching the literature, we could find 20 directly imaged planet candidates. We gathered 
photometry as well as age information of these objects (see Table 1) and derived their 
luminosity in a homogeneous way, taking a bolometric correction into account. We 
finally use the information to find object masses from several well known hot-start 
evolutionary models (see Table 2) and present an overview plot in Figure 1. 

DISCUSSION 

While done for most objects, the common proper motion confirmation is still needed 
for some objects, as e.g. IRXS J1609, /3 Pic, or CHXR 73. Since there is no clear 
definition of planet outside of the solar system (13 Jupiter masses or below brown dwarf 
desert), yet, it is moreover unclear if planets can also occur around brown dwarfs, as it 
would be the case for e.g. 2M1207, UScoCTIO 108 or FU Tau. Hence, the companion 
of Fomalhaut is currently the most conclusive candidate for a planet found by direct 
imaging with 3 Mjup upper mass limit. The Burrows et al. (1997) model works best on 
2M0535 B (37.7 ± 2.9 Mjup dynamic calibration), the Wuchterl model seems worst. 
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TABLE 1. Observed properties of the directly imaged planet candidates. 



Object 


Luminosity 


Magnitude 


Temperature 


Age 


References 


name 


log(Lboi/LQ) 


Mk [mag] 


Teif [K] 


[Myrs] 




Reference object (eSB2 brown dwarf - brown dwarf binary 2M0535): 


2M0535 A 


-1.65 ±0.07 


5.29±0.16 


2715 ±100 


1 (0-3) 


Stassun 2007 


B 


-1.83 ±0.07 


5.29±0.16 


2820 ±105 


1 (0-3) 


Stassun 2007 


Directly detected planet candidates: 


DH Tau b 


-2.44 




2750 ±50 


10 


Itoh 2005 




-2.75 ±0.10 


8.31 ±0.23 




0.1-4 


[171, [22] 


GQ Lup b 


-2.38 ±0.25 


7.67±0.16 


2650 ±100 


1-3 


Neuh. 05, [32], [34] 


2M1207 A 


-2.76 ±0.05 


8.35 ±0.05 


2425 ± 160 


5-12 


Chauvin 05a, [11] 


b 


-4.75 ±0.06 


13.33±0.12 


1590 ±280 


5-12 


[7], [16], [26], [31] 


AB Pic b 


-3.76 ±0.06 


10.85±0.11 


2040 ±160 


20-40 


Chauvin 05b, [31] 


Oph 1622 a 


-2.61 ±0.23 


7.96 ±0.56 




5 (1-20) 


Allers 2006, [2] 


Oph 1622 b 


-2.79 ±0.23 


8.42 ±0.56 




5 (1-20) 


[8], [15]. [18]. [24] 


SCR 1845 b 


Mh = 15.30 +0.31 -0.26 


(850) 


100-10"* 


Biller 2006 


CHXR 73 b 


-2.62 ±0.21 


8.00 ±0.52 


2600 ±450 


0.1-4 


Luhman 2006, [33] 


HD 203030 b 


-4.69 ±0.07 


13.15±0.14 


lateL 


130-400 


Metchev 2006 


HNPegb 


-4.94 ±0.04 


13.80±0.05 


early T 


100-500 


Luhman 2007 


USco 108 b 


-3.14±0.14 


9.30±0.34 


(2350) 


5 (1-10) 


Bejar 2008 


CTChab 


-2.68 ±0.21 


8.83 ±0.50 


2600 ±250 


0.1-4 


Schmidt 2008 


1RXSJ1609 b 


-3.57±0.15 


10.36±0.35 


early L 


5 (1-10) 


Lafreniere 2008 


Fomalhaut b 


< -6.5 


Mh >23.5 




100-300 


Kalas 2008 


HR 8799 b 


-5.1 ±0.1 


14.05 ±0.08 




20-1128 


Marois 2008 


c 


-4.7±0.1 


13.13±0.08 




20-1128 


[14] 


d 


-4.7±0.1 


13.11±0.12 




20-1128 


[35] 


P Picb 


Ml' =9.77 ±0.30 




8-20 


Lagrange 2009 


FU Tau b 


-2.40 ±0.09 


7.44 ±0.20 




0.1-4 


Luhman 2009 


EK60b 


-3.14±0.18 


9.28 ±0.44 




0.3-10 


Kuzuhara (in prep.) 



Services and the Simbad database, operated at the Observatoire Strasbourg. 
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TABLE 2. Masses derived from evolutionary hot-start models. 



Object 


Burrows 97 


Chabrier 00 


Baraffe 03 


Marley 07 


Baraffe 08 


Wuchterl 


name 


(L, age) 


(L,MK,age) 


(L.MK.age) 


(< lOJup) 


(> lOMyrs) 


(Neuh05) 


Reference object (eSB2 brown dwarf - brown dwarf binary 2M0335): 


2M0535 A 


50 (45-60) 


55 (30-60) 


50 (45-80) 






5-13 


B 


37 (33-46) 


45 (40-50) 


43 (40-65) 






< 13 


Directly detected planet candidates: 


DH Tau b 


14 (12-19) 


11 (10-20) 


10 (7-20) 






5 


GQ Lup b 


19 (16-30) 


22 (12-30) 


17 (12-32) 






1-5 


2M1207A 


18(18-19) 


20 (17-23) 


19(15-21) 






1-5 
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4 
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13 (10-25) 
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2-5 


HD 203030 b 
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< 30 
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HN Peg b 
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17 (10-25) 


17 (10-23) 


> 10 






USco 108 b 
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13.5 (5-17) 


12 (5-18) 






1-2 


CT Cha b 


17(11-23) 


13 (8-25) 


12 (6-30) 






2-5 


lRXSJ1609b 


9.5 (4-14) 


8(3-13) 


8(3-12) 


8(>4) 






Fomalhaut b 


<4 




<3 


< 3 


<2 




HR 8799 b 


8 (4-36) 


<35 


6 (4-38) 


7(>3) 


7(>3) 
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12 (6-50) 


10 (6-46) 


9 (6-48) 


10 (> 6) 


>5 
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12 (6-50) 


10 (6-46) 


9 (6-48) 


10 (> 6) 


>5 




J3 Picb 




7.5 (6-10) 


9 (6-12) 








FUTaub 


18(<25) 


20(15-28) 


17 (14-30) 








EK 60 b 


14 (6-17) 


13.5 (5-17) 


12.5 (5-17) 


>5 
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FIGURE 1. Derived masses of the planet candidates found by direct imaging (see Table 1 & 2). For 
reasons of readability the error bars in age were not plotted and some of the objects were slightly moved 
from their repective best age estimate. 
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